Effect of basal lamina on progesterone production by chicken granulosa cells in vitro--influence of follicular development.
Experiments were conducted in vitro to study the regulation of progesterone production in chicken granulosa cells by homologous basal lamina isolated from preovulatory follicles of chicken ovary. The majority of components of the basal lamina (90-95% by weight) were solubilized with guanidine-HCl (and designated fraction 1); the remaining components were solubilized with beta-mercaptoethanol containing guanidine-HCl (and designated fraction 2). The ability of fraction 1 to regulate progesterone production in granulosa cells obtained from the largest (F(1), mature), third largest (F(3), growing), fifth to seventh largest (F(5-7), growing) follicles and a pool of small yellow follicles (SYF, immature) of chicken ovary was assessed. Granulosa cells isolated from SYF follicles were in the least differentiated (undifferentiated) and those obtained from F(1) follicles were in the most differentiated state. The ability of fraction 1 to regulate progesterone production by chicken granulosa cells was influenced both by the state of cell differentiation and the form of the matrix material (whether solid or liquid). When fraction 1 was added as liquid to the incubation mixture, it promoted progesterone production by granulosa cells at all stages of differentiation; however, it caused a greater relative increase in the amount of progesterone produced by undifferentiated (SYF) and differentiating (F(3)) granulosa cells than by differentiated (F(1)) ones. In the presence of the liquid-form of fraction 1, luteinizing hormone (LH) stimulated progesterone production in differentiated (F(1)) and differentiating (F(5-7)) granulosa cells. Similarly, follicle-stimulating hormone (FSH) stimulated progesterone production by differentiating (F(3)) and undifferentiated (SYF) granulosa cells in the presence of the liquid-form of fraction 1 protein. In culture wells that had been pre-coated with fraction 1 (solid-form), progesterone production by less differentiated (SYF, F(5-7)) granulosa cells was enhanced, whereas progesterone production by differentiated (F(1)) cells was reduced. The solid-form of fraction 1 augmented LH-stimulated progesterone production by less differentiated (F(5-7)) granulosa cells however, it attenuated LH-induced progesterone production in differentiated (F(1)) cells. FSH-promoted progesterone production in granulosa cells from immature follicles (SYF) was augmented by solid-form of fraction 1 whereas the effect of FSH on cells obtained from older follicle (F(3)) was suppressed by solid-form of fraction 1. In experiments in which gonadotropin action was attenuated by solid-form of fraction 1, the amount of progesterone produced in the presence of maximally inhibiting concentrations of fraction 1 protein was greater than control values (no fraction 1, no gonadotropin). These results show that basal lamina of the ovarian follicle can regulate progesterone production by granulosa cells. The data demonstrate that the interactions between the components of basal lamina and LH or FSH on granulosa cell function were dependent on the stage of follicular development and were influenced by the form of the matrix material. It is concluded that the basal lamina of the chicken ovarian follicle is biologically active and regulates granulosa cell function.